Video-Game Exercises for Chronic LBP in Older People
L ow back pain (LBP) is the most disabling and costly musculoskeletal condition worldwide, [1] [2] [3] mostly accounted for by older people with chronic symptoms. 4 Chronic LBP becomes more severe 5 and disabling with age, 6 and can have a significant impact on physical functioning. 7 Despite this, older people with chronic LBP are commonly excluded from randomized controlled trials evaluating treatment options 8 ; and given that the global population of people aged > 60 years is expected to triple by 2050, 9 more research on this population should be a priority.
Structured exercise programs are recommended for the management of chronic LBP 10 ; however, adherence to unsupervised home exercise is poor. [10] [11] [12] [13] Nevertheless, older people with poor physical functioning prefer home-based exercises because traveling to treatment facilities can be difficult and supervised exercise can be costly.
14 Poor adherence to home exercise is likely explained by a lack of motivation to perform exercises without supervision, but could also be the result of poor pain self-efficacy. 15 Pain self-efficacy is the ability to continue daily activities despite pain 16 and has been shown to significantly influence treatment outcomes in people with chronic pain. 13 Pain self-efficacy is also a mediator explaining how pain leads to disability. 17 Therefore, given that disability is associated with greater care-seeking, 18 improving pain self-efficacy should be a priority if older people with chronic LBP are to effectively self-manage their condition and reduce their health care use. 19 Video-game exercise programs are being increasingly used for musculoskeletal rehabilitation 20 and can improve balance 21 and falls efficacy 22 in older people with poor physical function. Video-game exercises can also improve pain, disability, fear avoidance, and quality of life in adults with chronic LBP, 23, 24 but have not been investigated as a self-management strategy for older people with chronic LBP. Video-game exercises are interactive and might increase patients' adherence to home exercise, 25, 26 mostly because of video and audio instructions, and feedback on performance. 27, 28 Consequently, video-game exercises could be a unique solution to increase older people's motivation to self-manage their chronic LBP through home exercise and improve their pain self-efficacy. Using video-game exercises as a self-management strategy could also reduce care-seeking, with important implications for reducing health care costs for chronic LBP in the long term.
The primary aim of this randomized controlled trial was to investigate the effects of an unsupervised home-based video-game exercise program for improving pain self-efficacy and care-seeking at 3 and 6 months in older people with chronic LBP. The secondary aim was to investigate whether the intervention improved physical activity, pain, function, disability, fear of movement/reinjury, and falls efficacy more than a control group, and to evaluate the recruitment and response rates, adherence, experience with the intervention, and the incidence of adverse events.
Methods

Design
We conducted a single-blinded randomized controlled trial in persons aged > 55 years with chronic LBP and compared an unsupervised home-based video-game exercise program with a control group instructed to maintain their usual activities (including care-seeking behaviors). This trial is reported in accordance with the CONsolidated Standards Of Reporting Trials (CONSORT) statement, 29 and the intervention has been documented according to the Template for Intervention Description and Replication (TIDieR) checklist. 30 The study protocol was registered prospectively with the Australian New Zealand Clinical Trials Registry (ACTRN12615000703505) and has been published.
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Participants
Sixty participants aged > 55 years with chronic LBP were randomly allocated to a video-game exercise (n = 30) or control group (n = 30). The inclusion/exclusion criteria specified in our protocol are found in Table 1 . However, to increase the recruitment rate we did not exclude participants who had received physical therapy for their LBP in the past 6 months.
Sample Size Estimation
Sample size estimation was performed using GPower (Version 3.1). We required 30 participants per group to detect a 10.9 point difference between groups on the 60-point Pain Self-Efficacy Questionnaire (PSEQ). This value was based on the smallest detectable change in the PSEQ following an exercise therapy intervention in people with chronic LBP. 32 Our calculations were based on a postintervention standard deviation (SD) of 15, 32 using a 2-group, 1-tailed t test (P = .05) with 80% power. These calculations assumed a worst-case loss to follow-up of 20%. Physical therapist treatment for LBP in the preceding 6 mo a For potential participants who experienced dizziness or altered consciousness, used prescribed medications, or had uncontrolled diabetes, clearance from their general practitioners was needed before they could join the trial. LBP = low back pain; PAR-Q = Physical Activity Readiness Questionnaire.
remained blind to group allocation. From November 2015 to August 2016, only 4 participants from the waiting list were interested and eligible for the trial, so we modified our recruitment strategy to include participants from the general community to increase the recruitment rate.
Randomization
Following the baseline assessment, the assessing physical therapist contacted a blinded "off-site" investigator who used a computer-generated number system to determine group allocation. Participants were randomized (1:1) to either the video-game exercise or control group, with randomization performed in 10 blocks of 6 to ensure balance in sample size across groups over time.
Intervention
Participants in the video-game exercise group engaged in an unsupervised home-based exercise program for 8 weeks using a Nintendo Wii U console with Wii Fit U software (Redmond, WA, USA). All video-game equipment used in this trial was owned by The University of Sydney and was loaned to participants for the trial period. Participants in the intervention group were visited at home by a physical therapist with 3 years clinical experience who set up the video-game equipment and guided them through their first session. This session took 1 to 2 hours depending on the participants' understanding and confidence to use the program once left unsupervised. The Wii Fit U exercises are commercially available, and it was not possible to alter which exercises were displayed to participants. Therefore, participants were given a booklet outlining a range of flexibility, body weight resistance, and aerobic exercises preselected by the research team to standardize the intervention. Before instructing participants how to perform Wii Fit U exercises, the physical therapist assessed their ability to perform several movements included in the program. If participants appeared unsafe while performing any of these movements or reported at least a 2/10 increase in their pain that failed to subside when the movement stopped, Wii Fit U exercises that involved these movements were removed from the exercise list. Further details regarding the included Wii Fit U exercises and the movements assessed during the initial visit can be found elsewhere. 31 Wii Fit U exercises included video and audio instructions, gave participants feedback on their performance during and after exercises, and scored their performance. For example, a pressure meter encouraged participants to perform "lunges" with more hip and knee flexion (and subsequently more pressure on the balance board). When participants felt confident performing Wii Fit U exercises independently the physical therapist outlined the exercise protocol they were to follow over the next 8 weeks.
Participants were asked to perform Wii Fit U exercises for 60 minutes, 3 times per week. 31 They were instructed to have at least 1 day of rest between exercise sessions and to use their symptoms in the 24 hours after exercise to guide whether they should increase or decrease the duration and intensity of subsequent sessions. A physical
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therapist contacted participants fortnightly via telephone to encourage them to progress their exercises if appropriate, while also monitoring for any adverse events or equipment issues. Exercise progression was centered on increasing the repetitions of an exercise or selecting more challenging exercises to maintain a perceived exertion of 13 on the Borg rating scale. However, participants were encouraged to modify exercises they found too difficult by reducing the repetitions, range of movement, balance requirements, or duration of the exercise sessions to maintain a similar perceived exertion.
Outcomes
All baseline data were collected in-person at The University of Sydney (participants from the community) or at the Outpatient Physiotherapy Department of Westmead Hospital (participants on the waiting list). All remaining follow-up surveys (8 weeks, 3 months, and 6 months) were either sent to participants' email address via Research Electronic Data Capture (REDCap) or posted to their residential address. Participants who did not adhere to the intervention were encouraged to complete all follow-up assessments. All study data were collected and managed using REDCap electronic data capture tools hosted at The University of Sydney. 33 Our primary outcomes were pain self-efficacy and care-seeking at 3 and 6 months from baseline. Pain self-efficacy was assessed using the 10-item PSEQ, a valid and reliable tool for detecting changes over time in people with chronic pain. 16 PSEQ scores range from 0 to 60, with higher scores indicating greater pain self-efficacy. Care-seeking was assessed using a 3-item questionnaire developed for this trial, which asked participants to indicate whether they were: (1) currently receiving treatment (eg, GP visits, private physical therapy); (2) planning to start treatment in the coming months; or (3) currently taking medication for their LBP. Engagement in physical activity was assessed by the Rapid Assessment of Physical Activity questionnaire, a valid tool for discriminating between active and inactive older adults. 34 Participants selected the time and intensity of physical activity that best described how much aerobic physical activity they usually did over the course of a week (eg, "I do 30 minutes or more per day of moderate physical activities 5 or more days per week"). Participants also indicated whether they performed any "strength" or "flexibility" exercises at least once per week. The American College of Sports Medicine (ACSM) recommends that all adults perform a weekly minimum of 150 minutes of moderate-intensity or 60 minutes of vigorous-intensity physical activity. 35 Consequently, we formed 3 categories of physical activity engagement that have also been used in a previous study 36 : (1) sedentary or only light physical activity (items 1-3); (2) moderate-or vigorous-intensity physical activity less than recommended by the ACSM (items 4-5); and (3) physical activity that met the ACSM recommendations (items 6-7). Data on pain self-efficacy, care-seeking, and engagement in physical activity levels were collected at baseline, 8 weeks, 3 months, and 6 months.
The remaining outcomes were only collected at baseline and 8 weeks. 31 Usual pain intensity over the last week was assessed using the 11-point numeric rating scale. 37 Function was assessed using the Patient Specific Functional Scale (PSFS), a valid, reliable, and responsive tool for detecting changes in function over time in people with LBP. 38 Disability was measured using the 24-item Roland Morris Disability Questionnaire, which has demonstrated good validity, reliability, and sensitivity for detecting changes in disability over time in people with LBP. 39 Fear of movement/reinjury was assessed using the 17-item Tampa Scale of Kinesiophobia, which has demonstrated good validity, reliability, and responsiveness for evaluating changes in pain-related fear in people suffering chronic LBP. 40 Falls efficacy was measured using the 16-item Falls Efficacy Scale-International questionnaire, which assesses participants' concerns about the possibility of falling during a number of daily activities (eg, walking upstairs). 41 We assessed numerous secondary outcomes to identify important variables to assess in follow-up studies in this area, particularly because to our knowledge this was the first trial to investigate an unsupervised home-based video-game exercise program for older people with chronic LBP.
Feasibility Outcomes
Adherence. Participants tracked the duration and frequency of their exercise sessions in a paper exercise diary. Despite reporting issues associated with paper exercise diaries 42 , this method is simple and likely appropriate for an older population. 43 Adherence was based on the extent to which the participants' exercise behaviors corresponded to our recommendations 15 : (1) total minutes, expressed as a percentage of the total recommended exercise time (60 minutes × 3 × 8 weeks = 1440 minutes); (2) number of weeks adherent to the protocol (≥ 180 minutes/week), expressed as a percentage of 8 weeks; (3) total number of sessions ≥ 60 minutes; and (4) total number of sessions, irrespective of duration. Both (3) and (4) were expressed as a percentage of the total number of recommended sessions (n = 24).
Following trial registration, we also decided to collect data on the recruitment and response rates, experience with the intervention, and the incidence of adverse events. Further details about these outcomes can be found in our protocol.
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Experience with the intervention. Participants in the video-game exercise group completed a 12-item questionnaire that allowed them to rate the following aspects of the intervention: (1) usability; (2) exercise variation; (3) ease of exercise progression; (4) the extent
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to which symptoms interfered with the program; and (5) overall experience (eAppendix A, available at https://academic.oup.com/ptj).
Data Analysis
We reported data on feasibility outcomes using descriptive statistics (means, SDs, percentages). We performed linear regression analyses for continuous outcome variables, and logistic regression analyses for dichotomous outcome variables. Estimates were adjusted for baseline covariates and any variable that was significantly different between groups at baseline. STATA statistical software (version 13.1; StataCorp LP, College Station, TX, USA) was used to conduct all analyses. Coefficients (β) and 95% CIs were calculated from regression models, with the significance level set at .05. We attempted to follow up all participants regardless of whether they withdrew from their allocation. All analyses were performed as per intention-to-treat.
Results
One hundred and seventeen individuals with chronic LBP interested in participating in this trial were screened for eligibility between November 2015 and February 2017 ( Figure) . Sixty people (51%) were eligible to participate and were randomized to the video-game exercise (n = 30) or control group (n = 30), with 56 participants (93.3%) recruited from the community and 4 participants (6.7%) from the waiting list. The recruitment rates for the total sample, participants on the waiting list, and participants from the community were 4.3, 0.4, and 11.2 participants per month, respectively. The mean age (SD) of participants was 67.8 (6.0) years, and there were 31 females (51.7%). At baseline, participants allocated to receive Wii Fit U exercises had higher levels of function (PSFS) [mean (SD): 5.3 (1.4) vs 4.3 (2.1), P = .04]. There were no significant between-group differences for the remaining baseline characteristics (Tab. 2).
Of the 30 participants allocated to receive Wii Fit U exercises, 4 were unable to start the program due to personal commitments. The remaining participants commenced the program (n = 26). All participants in the intervention group and 28 participants in the control group (93.3%) completed the postintervention follow-up questionnaire. Follow-up data were available from 56 (93.3%) and 57 (95.0%) participants at 3 and 6 months, respectively (Figure)-1 participant responded to the questionnaire at 6 months, but not at 3 months. During the fortnightly calls, it was relatively common for participants to report some temporary soreness during or after performing Wii Fit U exercises. However, no participant reported any soreness that limited their participation in the program or any other adverse events related to Wii Fit U exercises (fall, injury, etc.).
There were no between-group differences in PSEQ scores immediately postintervention (β = 1.20, 95% CI = −3.23 to 5.64, P = .59) or at 3 months (β = 4.33, 95% CI = −0.24 to 8.80, P = .06). However, participants completing Wii Fit U exercises had significantly higher PSEQ scores at 6 months compared with the control group (β = 5.17, 95% CI = 0.52-9.82, P = .03) (Tab. 3). Participants completing Wii Fit U exercises also demonstrated significantly greater improvements in pain (β = −1.07, 95% CI = −2.11 to −0.03, P = .04) and function (β = 1.21, 95% CI = 0.10-2.33, P = .03) immediately postintervention compared with the control group. There were no significant between-group differences in disability (β = −0.85, 95% CI = −2.58 to 0.89, P = .33), fear of movement/reinjury (β = −2.97, 95% CI = −6.14 to 0.21, P = .07), and falls efficacy (β = −1.08, 95% CI = −3.08 to 0.92, P = .28) immediately postintervention, or in any care-seeking or physical activity behaviors at 8 weeks and 3 months (Tab. 4). However, participants completing Wii Fit U exercises were significantly more likely to engage in flexibility exercises at least once per week at 6 months (odds ratio [OR] = 4.36, 95% CI = 1.06-17.93, P = .04) (Tab. 4).
Adherence
Data on total exercise time and the number of sessions irrespective of duration were normally distributed (Shapiro-Wilk test p-values: 0.788 and 0.590, respectively). Data on the number of sessions ≥ 60 minutes and weeks adherent to the protocol were not normally distributed (p = .026 and p = .038, respectively). The mean (SD) total exercise time (minutes) and number of sessions irrespective of duration were 1019.1 (489.5) (70.8% of recommendation) and 20.4 (9.3) (85.1% of recommendation), respectively. However, the median (interquartile range, IQR) number of sessions ≥ 60 minutes was only 8 (15) (33.3% of recommendation). The median (IQR) number of weeks for which participants adhered to the protocol was 2 (3) (25% of recommendation), and adherence to Wii Fit U exercises tended to decrease throughout the trial (Tab. 5).
Experience With the Intervention
Overall, participants reported high usability (average scores ranged from 7.9/10 to 8.7/10), sufficient exercise variety (8.2/10), and challenge (7.4/10), and a positive overall experience using the program (7.3/10). Participants felt confident to progress their exercises throughout the program with (7.6/10) or without (6.8/10) the physical therapist's guidance, rarely had symptoms that stopped them from using the program (3.3/10), but occasionally experienced symptoms following an exercise session (5.7/10). On average, participants indicated that a 50.8% improvement in their LBP would make participating in the 8-week program worthwhile (eAppendix B, available at https://academic.oup.com/ptj).
Discussion
Participants completing Wii Fit U exercises reported significantly higher pain self-efficacy at 6 months compared with a control group (but not immediately
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Figure. postintervention or at 3 months), and there was no between-group difference in care-seeking at any time points. Participants completing Wii Fit U exercises demonstrated significantly greater improvements in pain and function immediately postintervention compared with the control group, and were more likely to be engaged in flexibility exercises (only at 6 months). However, these effects were small and did not reach the minimal clinically important difference (MCID). The adjusted between-group difference in pain self-efficacy scores at 6 months was 5.2 (MCID: 11), 32 whereas the adjusted between-group differences in pain and function immediately postintervention were 1.1 (MCID: 2) and 1.2 (MCID: 2), 32, 44 respectively. Despite these small improvements, Wii Fit U exercises are an active approach to the treatment of chronic LBP and can be performed at home without therapist supervision. Future studies investigating different doses of exercise, forms of progression, and potentially combining home-based video-game exercises with other therapies could increase the effect sizes found in our study. This would support widespread implementation of this novel approach to self-management in older people with chronic LBP.
Our study showed that adherence to Wii Fit U exercises in older people with chronic LBP (based on total time and total number of sessions performed) is high, particularly when compared with studies where people with chronic LBP were instructed to exercise without supervision. 11, 12, 15, [45] [46] [47] For example, adherence to an unsupervised exercise program at local health clubs in people with chronic LBP was only 33% (based on the proportion of recommended sessions completed). 47 This figure is similar across other studies 12, 45, 46 and is considerably less than the corresponding value found in our study (85%). In contrast, Hurley et al 48 reported 80% adherence to an individualized walking intervention for people with chronic LBP. However, weekly contact with a therapist, combined with the convenience and simplicity of a walking intervention might explain the high adherence. High adherence to Wii Fit U exercises in our study-based on total time and total number of sessions performed-could be due to a number of factors. Adherence was likely facilitated during the fortnightly follow-up calls where participants were encouraged to progress their exercises. Further, Wii Fit U exercises provide video and audio instructions, and feedback on performance, factors that promote adherence to home exercise in people with chronic LBP. 27, 28 Video-game technology also increases motivation to perform home exercises, 25 and there is preliminary evidence supporting the use of supervised Wii Fit U exercises for adults with chronic LBP. 23, 24 However, because this was, to our knowledge, the first study to investigate unsupervised Wii Fit U exercises for older people with chronic LBP, additional studies are needed to explore how Wii Fit U exercises influence adherence to home exercise in this population.
Although adherence based on the total time and total number of sessions was high, we acknowledge that adherence based on the number of sessions ≥ 60 minutes or a weekly total ≥ 180 minutes was low, with the median number of adherent weeks being 2 and adherence gradually decreasing throughout the trial. This was despite fortnightly calls to participants. This suggests that our recommendation of 3 × 60-minutes sessions per week needs to be revised for future trials in this population. However, with the total time engaged in Wii Fit U exercises and total number of sessions close to our recommendations (85% and 71%, respectively), it appears older people with chronic LBP prefer more frequent sessions of shorter duration.
Despite high adherence to Wii Fit U exercises in our trial, there were no between-group differences in physical activity behaviors at any time point (excluding flexibility exercises at 6 months). This suggests that Wii Fit U exercises had no influence on self-reported physical activity levels, and we hypothesize a number of reasons for this. At baseline, most participants performed either moderate-or vigorous-intensity physical activities each week (n = 46, 76.7%), with 25 reporting that they met the ACSM physical activity guidelines (41.7%). This suggests that most participants were reasonably active before entering the trial, and it is possible that Wii Fit U exercises failed to give those who were inactive enough additional physical activity to increase their classification. Further, the measure of physical activity used in this study might not have been sensitive enough to capture changes in physical activity following the intervention. More sensitive physical activity assessment tools, including objective measures (eg, accelerometers), should be used in future trials. Finally, it is possible that motivation to continue being physically active decreased after the video-game equipment was collected at 8 weeks. Exercise self-efficacy is an important predictor of ongoing physical activity engagement in older people engaged in a structured exercise program 49 and should be assessed in future studies to better understand between-group differences in physical activity engagement. Further, given that adherence gradually decreased throughout the trial, strategies to maintain adherence and support physical activity engagement should be considered in future trials.
Our study showed a high recruitment rate in community-dwelling older people (11.2 participants/month), but a very low recruitment rate from the waiting list (0.4 participants/month). This is despite reassuring people they would not lose their position on the waiting list, which suggests recruiting older people with chronic LBP from an outpatient waiting list was not feasible. Nevertheless, the possibility that this approach might be feasible for multisite trials or trials with a larger recruitment budget cannot be excluded. We hypothesize that recruitment rate differences between patients on the waiting list and people in the community are due to the sample's desire to self-manage their condition through home exercise, which is likely a reflection of their pain self-efficacy and disability. Participants in our trial had high pain self-efficacy and low disability at baseline, with 56 participants recruited from the community and 4 from the waiting list. Hence, high pain self-efficacy and low disability might be traits of participants willing to engage in home-based Wii Fit U exercises but less common in patients on a waiting list for treatment. In addition, older people could be more willing to engage in Wii Fit U exercises if they are already managing their pain in the community, rather than being on a waiting list. High baseline pain self-efficacy might also explain why there was a significant between-group difference at 6 months, but not immediately postintervention. However, the between-group difference at 6 months was primarily due to a decline in pain self-efficacy in the control group. Previous studies have demonstrated postintervention improvements in pain self-efficacy for people with chronic LBP when the sample had low baseline pain self-efficacy, [50] [51] [52] [53] [54] [55] because high baseline pain self-efficacy likely reduces the scope for improvement (ceiling effect). Therefore, a home-based video-game exercise program could be even more beneficial for older people with chronic LBP and lower levels of pain self-efficacy, and strategies to recruit these individuals should be considered in future trials. Alternatively, if it is not feasible to recruit individuals with low pain self-efficacy, it might be more appropriate to change the primary outcome measure to either pain or function.
Given the enormous global cost of chronic LBP, 3, 56 increasing an individual's capacity to self-manage their pain, while reducing the need for therapist supervision, should be a priority. Numerous studies have investigated self-management approaches involving pain education and exercise, 57 showing moderate effect sizes for pain and disability. 57 However, most of these interventions involve extensive interactions with a therapist. 57, 58 Despite this, the few studies that have investigated self-management strategies for chronic LBP with minimal supervision show promising results. [59] [60] [61] For example, a moderated email discussion group, combined with pain education and exercise advice, was more beneficial than usual care for reducing pain and disability. 60 However, there has only been 1 study investigating a self-management approach for older people with chronic LBP, and this involved extensive therapist supervision. This study compared 6 weekly education seminars on the benefits of exercise, relaxation, and goal setting, with a waiting-list control group, but found no between-group differences in pain and self-management attitudes. 62 A possible explanation for these findings could be poor adherence to the seminars, with only 16% of participants attending every session. However, the possibility that promoting self-management in older people with chronic LBP is more complex, cannot be ruled out. This is highlighted by the findings of our trial, where pain and function significantly improved following Wii Fit U exercises, but improvements in pain self-efficacy were only greater than the control group at 6 months. Furthermore, there were no between-group differences in the remaining physical activity and care-seeking variables, nor in disability, fear of movement/reinjury, and falls efficacy at any time point. Despite high adherence, improvements in these outcomes might be more dependent on therapist supervision and might not be adequately addressed during an unsupervised exercise program. Although the lack of research on web-based or video-game self-management strategies in older people with chronic LBP might reflect concerns with the familiarity and access to modern technology, such strategies should nonetheless be considered for future research.
Strengths and Limitations
This study has numerous strengths. First, we ensured transparency by registering and publishing our study protocol. 31 Second, Wii Fit U exercises are commercially available and relatively cheap, making them suitable for use at home and for direct implementation in the community if shown to be effective in a large trial. In contrast, video-game interventions developed specifically for research are rarely manufactured on a large scale, resulting in issues related to cost and accessibility. [63] [64] [65] [66] Third, consistency of the intervention was enhanced by a single physical therapist setting up the exercise program. Finally, we had a high response rate to the questionnaires posted to participants at 3 months (93.3%) and 6 months (95.0%), which was likely due to participants in the control group being offered Wii Fit U exercises following the completion of the trial.
This study has limitations. First, participants completing Wii Fit U exercises received fortnightly follow-up calls during the first 8 weeks, and had contact with the therapist when the video-game equipment was set up and collected. Participants in the control group were not contacted during this time. Therefore, the possibility that differences in participant-therapist interaction could explain the between-group differences in clinical outcomes cannot be ruled out. Future trials should consider matching therapist contact between the groups to reduce confounding and more accurately determine the effect size of Wii Fit U exercises. Second, we were unable to blind the participants and physical therapist administering the intervention. However, because Wii Fit U exercises were performed without supervision this is unlikely to have had a large impact on internal validity. Third, participants used a paper exercise diary to track adherence, which might have resulted in some inaccuracy. 42 However, unlike other studies in the field, we expressed adherence in numerous ways to get an overall picture of how compliant the participants were to our recommendations. 43 We also decided not to use exercise adherence data from the Wii Fit U software because it only records exercise time when the participant registers a score. This becomes problematic when a participant fails to complete an exercise using the technique specified by the software. For example, participants performing a squat on the balance board might not register a score if they don't move their center of mass far enough posteriorly. In addition, the Wii Fit U software only records exercise time when the participant is engaged in a selected exercise, and not when the participant is learning an exercise during a demonstration, or when transitioning between exercises (ie, rest time). Finally, it was not possible to extract exercise selection data from the software so there was no way to ensure participants stuck to our recommendations, despite being reminded during fortnightly follow-up calls. In addition, we did not ask participants to write down which exercises they performed each session because this could have decreased motivation to use the program.
However, because no single type of exercise is superior for people with chronic LBP, [67] [68] [69] this information is unlikely to influence the design of future trials. 70 
Conclusion
Wii Fit U exercises can improve pain self-efficacy (at 6 months), and pain and function (immediately postintervention) in older people with chronic LBP, but the clinical importance of these changes is questionable. Wii Fit U exercises were not effective for improving care-seeking, physical activity, disability, fear of movement/reinjury, or falls efficacy. Future trials investigating home-exercise programs for older people with chronic LBP must consider ways to target improvements in these outcomes.
